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Abstract

Background: The role of vitamin D deficiency in the severity of neonatal hyperbilirubinemia (NH) has been speculative. There
are controversies about the association of NH and vitamin D status in neonates and their mothers

Objectives: To evaluate the relationship between physiological and out of physiological NH and the vitamin D status of both
neonates and their mothers.

Methods: This case-control study was conducted with 50 mothers and their healthy term newborns (born after 37 weeks of
gestation) with non-physiological NH (case group) and 150 mothers and their healthy term newborns with physiological NH
(control group) in Golestal Hospital Tehran, Iran from October 2020 to June 2024. The relationship between the vitamin D status
of newborns and mothers and the newborns’ bilirubin levels was defined as the main outcome measures. Blood samples were
collected from the subjects between the 3rd-5th days postpartum to measure bilirubin and vitamin D levels. The data was
analyzed using a Multivariate logistic Regression analysis to estimate OR at a 95% CI.

Results: The neonates and mothers in the case group exhibited significantly lower vitamin D levels compared to those in the
control group (27.8 + 10.04 ng/mL vs. 33.9 + 9.39 ng/mL, P = 0.006 and 20.56 * 10.2 ng/mL vs. 26 *+ 8.92 ng/mL, P = 0.001,
respectively). A significant correlation was observed between neonatal and maternal vitamin D levels in the case and control
groups (r = 0.74, P = 0.01and r = 0.77, P = 0.01, respectively). Moreover, a significant negative correlation was found between the
newborns’ bilirubin levels and both neonatal and maternal vitamin D status in the case group (r=-0.34, P=0.02and r=-0.21,P=
0.04, respectively). Additionally, a significant negative correlation was observed between the newborns’ bilirubin levels and
both neonatal and maternal vitamin D status in the control group (r=-0.41, P=0.01and r =-0.42, P = 0.01, respectively).

Conclusions: Vitamin D levels were significantly lower in neonates with non-physiological NH, compared to those with
physiological NH. Moreover, a significant negative correlation was observed between the newborns’ bilirubin levels and both
neonatal and maternal vitamin D status. This correlation was more pronounced in cases of non-physiological NH. It appears
thatvitamin D levels play a role in NH.
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1. Background as low birth weight, preterm birth, gestational diabetes,
preeclampsia, and postpartum hemorrhage.

Vitamin D receptors are widely distributed Additionally, vitamin D is associated with conditions,

throughout the body, particularly in smooth and
skeletal muscles. Research on vitamin D indicates its
involvement in a variety of disturbances and diseases
beyond bone metabolism in both mothers and
neonates. These include pregnancy complications, such

such as infantile eczema, asthma, infections, chronic
kidney diseases, overactive bladder syndrome, pelvic
floor muscle disorder, metabolic syndrome, and
autoimmune disorders (1-4).
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Today, vitamin D deficiency in both mothers and
neonates is linked to severe outcomes in newborns.
According to a recent scoping review by Palacios et al.
(5), some studies have shown that vitamin D deficiency
with preterm birth
hyperbilirubinemia, while some others have found no
significant association. Another study suggested that
vitamin D is not correlated with term neonatal
hyperbilirubinemia (NH) (6). Accumulating evidence
indicates that vitamin D may be linked to
hyperbilirubinemia in both term and preterm neonates.
However, the existing findings are subject to debate.

is associated and

Generally, NH is a prevalent condition worldwide,
affecting approximately 80% of preterm and 60% of term
neonates. Various factors have been proposed as
potential causes of NH, including blood group (ABO and
Rh) incompatibility, glucose-6-phosphate
dehydrogenase (G6PD) deficiency, breastfeeding
jaundice, sepsis, low birth weight, and prematurity (7).
The role of vitamin D deficiency in the onset and severity
of NH has been a subject of speculation, and its
involvement in hyperbilirubinemia has not been
thoroughly explored. The impact of vitamin D on NH
remains a contentious issue. While there have been few
studies investigating the association of vitamin D with
NH, they have not specifically addressed NH in term
newborns.

Our understanding of the association between
vitamin D and extra-skeletal diseases, particularly NH, is
still limited. It appears that additional research is
needed to validate the existing findings. A potential
correlation may exist between bilirubin and vitamin D
levels, given that both are metabolized in the liver, albeit
via two distinct and separate pathways. Changes in the
production and metabolism of one could potentially
influence the metabolism of the other (8). However, this
remains a hypothesis that requires further
investigation.

2. Objectives

The objective of this study was to compare the
vitamin D levels of mothers and their healthy term
neonates with physiological and out of physiological
NH. Additionally, the study aimed to explore the
relationship between vitamin D and NH and to provide
insights into the severity of NH.

3.Methods

3.1. Study Design and Setting

This case-control study was conducted at Golestan
Hospital, Tehran, Iran from October 2020 to June 2024.

3.2. Participants

This study enrolled 200 term neonates using simple
convenience sampling methods. The inclusion criteria
were healthy term newborns (born after 37 weeks of
gestation), who were breastfeeding and did not have any
congenital anomalies or hypothyroidism. The exclusion
criteria included preterm newborns, newborns with
ABO and Rh incompatibility, G6PD deficiency, asphyxia,
sepsis, meconium aspiration, low birth weight, and
prematurity. Mothers with renal and hepatic diseases,
diabetes, and those taking anticonvulsant medications
were also excluded from the study.

The control of confounders and matching of groups
was achieved through the restriction of subjects,
stratification of pooled data, and matching of the basic
characteristics of the participants. By restricting the
subjects to two groups with a gestational age of more
than 37 weeks and excluding preterm newborns,
confounding variables were minimized. Factors, such as
age, time of referral to the hospital, geographic area,
and source population, were chosen as ‘matching
criteria’ to ensure similarity between the control and
case groups. The main confounders were eliminated
through careful consideration of the inclusion and
exclusion criteria and strict adherence to the study’s
enrollment  criteria.  Additionally, the  basic
characteristics (gender, age, weight, height, Body Mass
Index (BMI), mothers’ education, gravidity, and delivery
type) were matched between the two groups. For effect
modification, pooled variables were categorized to
stratify variables, which were then compared and
analyzed. Upon using the following formula and
considering a dropout rate of 20%, at least 40 newborns
were considered for the case group and 120 newborns
for the control group.

L 2

1-P,)
c

(P'=P)’
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Figure 1. The study’s flow diagram

where P, =30%, OR =2, a=5%, B =10% and C =3. There
were no dropouts due to loss of follow-up in this study.
Ultimately, 200 neonates were enrolled. Overall, 150
newborns with bilirubin levels within the physiological
range were designated as the control group, and 50
newborns with bilirubin levels outside the physiological
range were classified as the case group (as depicted in
Figure 1, the study’s flow diagram).

3.3.Vitamin D and Bilirubin Assays

Bilirubin levels were estimated using the Jendrassik-
Grof FS method, a photometric test for assessing
bilirubin in serum. The 25-hydroxy vitamin D levels were
measured using ELISA kits (Pishtaz Teb Company,
Tehran, Iran). The intra-assay and inter-assay variation
coefficients were 3.4% and 15.8%, respectively, with a
sensitivity of 1.98. Blood samples were collected from all
mothers and their newborns between the 3rd and 5th
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days postpartum. These samples were then sent to the
Golestan Hospital Laboratory and stored at -20°C.
Bilirubin levels of <12 ng|/dL were considered within the
physiological range. Vitamin D levels were categorized
as follows: Deficiency (< 20 ng/mL), insufficiency (20 - 29
ng/mL), and optimal (=30 ng/mL)(8).

3.4. Main Outcome Measures

The main outcome measure of the study was defined
as the relationship between the vitamin D levels of
newborns and their mothers and the bilirubin status of
the subjects.

3.5. Statistical Analysis

Quantitative data were presented as frequency and
percentage, while qualitative data were expressed as
mean and standard deviation (SD). Differences between
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Table 1. Demographic Parameters in Case (N = 50) and Control Group (N =150) * b
Variables Case Group Control Group P-Value
Neonates
Gender 0.68
Boy 27(54) 76 (51)
Girl 23(46) 74 (49)
Age (d) 4.5%0.59(3-5) 4.5%0.58(3-5) 0.96
Weight (kg) 3.43+0.49(2.7-4.2) 3.41+£0.53(2.9-43) 0.93
Height (cm) 51.1+1.67 (48 -54) 52+1.63(47-55) 0.87
Bilirubin (ng/dL) 14.66 £1.05 (13.1-19) 9.55+1.28(7.3-11.7) 0.001
Mothers
Age (y) 28.5+2.5(22-33) 27.5+3.75 (18 -36) 0.15
Weight (kg) 6512+ 8.63 (47-83) 63.5+9.21(47-90) 0.25
Height (cm) 163.8 £5.25 (154 -175) 162.8 +4.92 (152-174) 0.27
BMI before pregnancy 243%3.66(18-31) 24.06+3.73 (17-36) 0.81
BMI pregnancy (kg/m?) 29.27+3.49 (22.49-35.69) 29.1+3.58 (21.61-37.73) 0.85
Weight gain (kg) 13.5+2.21(8-19) 13.72+2.07(8-20) 0.49
Gravid 1
1 20 (40) 60 (40)
2 29(58) 87(58)
3 1(2) 3(2)
Education 0.07
<Diploma 18 (36) 67(45)
Diploma 17 (34) 16 (11)
> Diploma 15(30) 67(45)
Delivery
Cesarean 42(84) 110 (73)
Vaginal 8(16) 40(27) 0.14

Abbreviations: BMI, Body Mass Index; SD, standard deviation.

2 There was no significant difference in anthropometrics variables in two groups.

b values are expressed as mean + SD (min - max) or No. (%).

variables in each group were compared using the chi-
square test and Student’s t-test. The Pearson’s linear
correlation test was utilized to determine the
correlation between bilirubin status and both
laboratory variables and general data. Variables that
showed significant differences between the two groups
were included in three regression models to identify
predictors.

Model one examined the neonatal vitamin D versus
maternal vitamin D, adjusted for neonatal
anthropometric characteristics (such as gender, weight,
height, age, and bilirubin level) and maternal
anthropometric characteristics (such as age, weight,
height, BMI, delivery type, gravidity, and education).
Model two analyzed the neonatal bilirubin level versus
maternal vitamin D, adjusted for neonatal gender,
weight, height, age, and vitamin D, as well as maternal

age, weight, height, BMI, delivery type, gravidity, and
education. Model three compared the newborns’
bilirubin levels versus the newborns’ vitamin D levels,
adjusted for neonatal gender, weight, height, and age, as
well as maternal age, weight, height, BMI, delivery type,
gravidity, education, and vitamin D. A Multivariate
logistic Regression analysis was used to assess the risk
factors for hyperbilirubinemia by calculating the odds
ratio (OR) at a 95% confidence interval (CI). Data analyses
were performed using SPSS version 24, and a P-value of
less than 0.05 was considered statistically significant.

3.6. Ethics Statement

Informed consent was obtained from the mothers,
and all participants’ information was kept confidential.
This study received ethical approval from the Ethics
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Table 2. Correlation Analysis Among Bilirubin with Vitamin D of Babies and Their Mothers in Both Groups
Variables and Correlation Correlation Coefficient (r) 95 % CI for (r) Lower to Upper P-Value P
Case
Newborn vit D vs. maternal vit D © 0.74 0.544 t0 0.857 0.01
Newborn Bilirubin vs. maternal vit D 9 -0.21 -0.453t0 0.046 0.04
Newborn Bilirubin vs. newborn vit D ¢ -0.34 -0.548 t0 0.052 0.02
Control
Newborn vit D vs. maternal vitamin D © 0.77 0.67to 0.89 0.01
Newborn Bilirubin vs. maternal vit D ¢ -0.42 -0.54 t0-0.27 0.01
Newborn Bilirubin vs. newborn vit D ¢ -0.41 -0.54 t0-0.26 0.01

Abbreviations: Vit, vitamin; CI, confidence interval.

2 It seems that vitamin D level in babies and their mothers was significant factor in hyperbilirubinemia of newborns. However, despite reaching statistical significance, these

coefficients suggest a weak association.

b p < 0.05 was considered statistically significant.

€ Model one, the neonatal vitamin D versus maternal vitamin D, adjusted for neonatal gender, weight, height, age, and bilirubin level and maternal age, weight, height, BMI,

delivery type, gravidity, and education.

94 Model two, the neonatal bilirubin level versus maternal vitamin D, adjusted for neonatal gender, weight, height, age, and vitamin D, as well as maternal age, weight, height,

BMI, delivery type, gravidity, and education.

€ Model three, the newborns’ bilirubin levels versus the newborns’ vitamin D levels, adjusted for neonatal gender, weight, height, and age, as well as maternal age, weight,

height, BMI, delivery type, gravidity, education, and vitamin D.

Committee of AJA University of Medical Sciences
(Tehran, Iran) (IR.AJAUMS.REC.1400.192).

4. Results

In this study, a total of 200 subjects were analyzed,
with 50 newborns in the case group and 150 newborns
in the control group. The subjects included 103 boys
(51.5%) and 97 girls (48.5%). The mean age of mothers in
the case group was 28.5 + 2.5 years, and the mean age of
their newborns was 4.5 + 0.59 days. Meanwhile, in the
control group, the mothers’ mean age was 27.5 + 3.75
years, and the mean age of their newborns was 4.5 + 0.58
days. Based on the findings, the mean bilirubin level was
14.66 +1.05 ng/dL in the case group and 9.55 £ 1.28 ng/dL
in the control group. The demographic characteristics
of both groups are presented in Table 1. There was no
significant difference in terms of anthropometric
characteristics between the two groups.

The main variables that showed significant
differences were evaluated in three regression models to
identify the predictors. A Multivariate logistic
Regression analysis was employed to assess the risk
factors for hyperbilirubinemia, based on OR at a 95% CI
(Table 2). A direct correlation was observed between the
vitamin D levels of newborns and their mothers in both
the case group (r = 0.74, P = 0.01) and the control group
(r = 0.77, P = 0.01). Moreover, a significant negative
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correlation was found between the newborns’ bilirubin
levels and the vitamin D levels of newborns and their
mothers in the case group (r =-0.34, P =0.02 and r =
-0.21, P = 0.04, respectively). Additionally, a significant
negative correlation was detected between the
newborns’ bilirubin levels and the vitamin D status of
newborns and their mothers in the control group (r =
-0.41,P=0.01and r =-0.42, P = 0.01, respectively).

Newborns in the case group exhibited significantly
lower mean vitamin D levels compared to those in the
control group (27.8 +10.04 ng/mL vs. 33.9 + 9.39 ng/mL).
Furthermore, they were approximately twice as likely to
have vitamin D insufficiency compared to those in the
control group (crude OR = 2.63 at 95% CI: 1.35 - 5.;
adjusted OR =1.98 at 95% CI: 0.9 - 2.1; P = 0.006). Mothers
in the case group exhibited lower vitamin D levels
compared to those in the control group (20.56 * 10.2
ng/mL vs. 26 * 8.92 ng/mL). They were also
approximately twice as likely to have vitamin D
insufficiency when compared to mothers in the control
group (crude OR =2.98 at 95% CI: 1.39 - 6.4; adjusted OR =
1.95 at 95% CI: 0.89 - 2; P=0.001).

Furthermore, the pooled vitamin D levels in
newborns and their mothers were categorized to
minimize the impact of confounding variables. After
this stratification, the specific variables within each
stratum were re-analyzed. In the case group, the
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frequency of vitamin D deficiency and insufficiency in
newborns was found to be 14 (28%) and 10 (20%) cases,
respectively. In contrast, in the control group, there
were 15 (10%) cases of deficiency and 20 (13.3%) cases of
insufficiency, and the statistically
significant (P = 0.007). In the case group, the frequency
of vitamin D deficiency and insufficiency in mothers
was 30 (60%) and 10 (20%) cases, respectively. In the
control group, these frequencies were lower, with 53
(35.3%) cases of deficiency and 26 (17.3%) cases of
insufficiency (P = 0.006). Additionally, the vitamin D
levels of both newborns and their mothers were
significantly lower in the case group compared to the
control group (P < 0.05) (Table 3). It appears that the
vitamin D levels in both newborns and their mothers
played a significant role in NH.

difference was

5. Discussion

The objective of this study was to evaluate the
ongoing debates regarding the relationship between
NH and the vitamin D status of neonates and their
mothers and to propose a research agenda to clarify
areas of uncertainty. The frequency of vitamin D
deficiency and suboptimal levels was significantly
higher in cases of non-physiological NH. Additionally, a
significant negative correlation was observed between
the newborns’ bilirubin level and the vitamin D status of
newborns and their mothers, with this correlation
being more pronounced in the case group.

5.1. Correlation of Maternal Vitamin D Status with the
Newborns’  Vitamin D  Levels and  Neonatal
Hyperbilirubinemia

Vitamin D deficiency and insufficiency are common
in neonates born to mothers who also have vitamin D
deficiency. Nonetheless, the correlation between the
vitamin D status of newborns and their mothers is a
subject of debate. Some studies have found no
significant relationship between the vitamin D status of
neonates and the vitamin D level of their mothers (8).
On the other hand, some studies have reported a
significant correlation between the vitamin D status of
neonates and the vitamin D level of their mothers (9). In
this regard, a previous study demonstrated a correlation
between the vitamin D levels of mothers and their
neonates. Interestingly, this correlation was found to be
stronger in full-term newborns compared to preterm
ones (10). Moreover, Mohaghegh et al. (11) discovered a

significant correlation between the vitamin D levels of
mothers and their neonates. Interestingly, this
relationship was stronger in mothers with preeclampsia
compared to those with normal
Additionally, our study demonstrated a correlation
between the vitamin D levels of neonates and their

pregnancies.

mothers.

Insufficient vitamin D supplements, high BMI, and
weight gain are the primary causes of maternal vitamin
D deficiency. These factors may influence both
gestational and neonatal outcomes. However, the
existing findings on this subject are contradictory (12). A
cohort study established an association between
maternal vitamin D deficiency and NH (13). Moreover, a
study conducted in Iran revealed that 58.4% of pregnant
women were deficient in vitamin D. This deficiency was
found to be associated with various feto-maternal
outcomes, including cesarean section, maternal
hypertension, neonatal respiratory infection, and NH.
Therefore, it appears that maternal vitamin D deficiency
could potentially pose a risk to the health of newborns
(14). Three meta-analysis studies have indicated that
vitamin D supplementation can reduce NH and
neonatal hospitalization. Consequently, the early use of
vitamin D supplements during pregnancy is
recommended (15-17).

5.2. Relationship Between Neonatal Vitamin D Status and
Neonatal Hyperbilirubinemia

Generally, NH is a prevalent condition among
neonates, with multiple factors contributing to its
occurrence. However, the relationship between vitamin
D status and NH remains uncertain and subject to
debate. A case-control study involving 60 term neonates,
including 30 term icteric neonates and 30 healthy
control neonates, found no association between vitamin
D status and NH (6). In this study, the vitamin D levels of
mothers were not measured. However, another case-
control study involving 60 term neonates (30 neonates
with NH and 30 neonates without NH) and their
mothers found that vitamin D levels were significantly
lower in neonates with NH. This suggests a potential
relationship between the vitamin D status and NH (8). It
should be noted that the two aforementioned studies
were only conducted on two groups of newborns,
including those with and without NH. However, they did
not employ an appropriate statistical test (Pearson’s
linear correlation test) to evaluate the relationship. In
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Table 3. The Pooled and Stratified Vitamin D Level in Babies and Their Mothers in Both Groups ab

Variables Case Group Control Group Crude OR 95% CI (Lower - Upper) Adjusted OR 95% CI (Lower - Upper) P-Value

Neonates vitamin D (ng/mL) 27.8+10.04 (12-50)  33.9%£9.39(9-65) 2.63(1.3-5.1) 1.98(0.9-2.1) 0.006
<20 14 (28) 15 (10)
20-30 10 (20) 20 (13.3) 0.007
>30 26(52) 115 (76.7)

Maternal vitamin D (ng/mL) 20.56 £10.2 (8- 45) 26+8.92(9-55) 2.98(1.39-6.4) 1.95(0.89-2) 0.001
<20 30(60) 53(35.3)
20-30 10 (20) 26(17.3) 0.006
>30 10 (20) 71(47.4)

Abbreviations: Min, minimum; Max, maximum; SD, standard deviation.

@ Values are expressed as mean + SD (min - max) or No. (%).

b Vitamin D level of babies and their mothers were significantly lower in case group than in the control group (P < 0.05).

contrast, our study examined vitamin D levels in 50
neonates with non-physiological NH and 150 neonates
with physiological NH, as well as their mothers.

Moreover, another study revealed that 71% of
neonates in a jaundice clinic were deficient in vitamin
D. It was suggested that the appropriate and timely
administration of vitamin D supplements could
potentially reduce hospitalization rates and instances of
NH (18). Additionally, Bhat et al. (19) discovered that
newborns with bilirubin levels outside the physiological
range had lower vitamin D levels compared to those
with bilirubin levels within the physiological range. This
study, which involved 100 neonates and their mothers
(50 subjects with physiological NH and 50 subjects with
non-physiological NH), found a negative correlation
with NH that was outside the physiological range; the
findings of this research were consistent with our study.
However, our study demonstrated a significant negative
correlation between the vitamin D status and NH in
both groups, with this correlation being more
pronounced in the case group.

Additionally, a cross-sectional study involving 100
neonates found that the prevalence of vitamin D
deficiency was 38% in newborns. Furthermore, a
significant association was observed between the
vitamin D status of newborns and NH (20). A meta-
analysis found that newborns with NH had lower
vitamin D levels compared to those without NH. The
study suggested that newborns with lower vitamin D
levels were at a higher risk for NH. It was also indicated
that the observed differences in bilirubin levels could be
attributed to varying levels of vitamin D (21). Overall,
pediatricians and healthcare professionals should be
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cognizant of the impact of vitamin D deficiency on NH
and communicate this to parents. It is advisable to
create an informative leaflet that simplifies these
instructions. This leaflet could be then disseminated
among general practitioners and mothers. Such a
leaflet, while simple, could serve as an effective measure
to enhance vitamin D consumption in infants and could
be implemented as a reliable guideline (22).

A limitation of this study was its focus on infants
from a single geographic area. Results may vary across
different  populations, potentially leading to
inconsistent findings. Future research should aim to
include diverse populations from various regions. The
purpose of the current study was to consolidate the
existing evidence and provide a clear interpretation of
the issue. However, further research is necessary to
strengthen our understanding and scientific knowledge
on this topic. It is recommended that a randomized
clinical trial with a sufficient number of subjects be
conducted to assess the impact of vitamin D
supplementation on the severity of NH and its
treatment to help validate these findings.

5.3. Conclusions

Based on the findings of this study, the level of
vitamin D was significantly lower in newborns with
non-physiological NH compared to those with
physiological NH. Moreover, a significant negative
correlation was observed between the newborns’
bilirubin levels and the vitamin D status of both
newborns and their mothers. This correlation was more
pronounced in cases of non-physiological NH. This
suggests that vitamin D levels in both newborns and
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their mothers might play a crucial role in NH. This study
could serve as an initial step towards understanding the
causes of NH and improving its treatment.

Acknowledgements

The authors appreciate the practitioners and also
pediatrics department of Golestan Hospital who
assisted us in a way to complete this study.

Footnotes

Authors' Contribution: Conceptualization: B. R. and
S. S.; Formal Analysis: B. R,, S. R., and S. R.; Investigation:
B. R. and S. S.; Methodology: B. R. and S. R.; Writing-
review and editing: S. S., B. R,, and S. R.; Writing-original
draft:S.S.and S.R.

Conflict of Interests Statement: The authors

declared no conflict of interests.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: In all stages of the study, ethical
issues of observation, the name and information of
patients were kept confidential. The ethics committee of
Army University of Medical Sciences approved research
project of this study (IR.AJAUMS.REC.1400.192 ).

Funding/Support: The authors declared no funding
for the study.

Informed Consent: Informed consent was obtained
from the mothers, and all participants’ information was
kept confidential.

References

1. Elsori DH, Haommoud MS. Vitamin D deficiency in mothers, neonates
and children. J Steroid Biochem Mol Biol. 2018;175:195-9. [PubMed ID:
28179126]. https://doi.org/10.1016/j.jsbmb.2017.01.023.

2. Giustina A, Adler RA, Binkley N, Bollerslev ], Bouillon R, Dawson-
Hughes B, et al. Consensus statement from 2(nd) International
Conference on Controversies in Vitamin D. Rev Endocr Metab Disord.
2020;21(1):89-116. [PubMed ID: 32180081]. [PubMed Central ID:
PMC7113202]. https://doi.org/10.1007/s11154-019-09532-w.

3. Cediel G, Pacheco-Acosta ], CastiUo-Durdn C. Vitamin D deficiency in
pediatric clinical practice. Archivos Argentinos de Pediatria. 2018;116(1).
https://doi.org[10.5546[aap.2018.eng.e75.

10.

1.

12.

13.

14.

15.

Siroosbakht S. Are Vitamin D Levels Linked to Primary
Monosymptomatic Nocturnal Enuresis in Children? Six Years of
Experience about a Controversy in Medicine: A Case-control Study.

Iran ] Pediatr. 2023;33(3). https://doi.org/10.5812/ijp-133755.

Palacios C, Kostiuk LK, Pena-Rosas JP. Vitamin D supplementation for
women during pregnancy. Cochrane Database Syst Rev. 2019;7(7).
CD008873. [PubMed ID: 31348529]. [PubMed Central ID:
PMC6659840]. https://doi.org/10.1002[14651858.CD008873.pub4.

Mehrpisheh S, Memarian A, Mahyar A, Valiahdi NS. Correlation

between serum vitamin D level and neonatal indirect
hyperbilirubinemia. BMC Pediatr. 2018;18(1):178. [PubMed ID:
29803223). [PubMed Central ID: PM(C5970522].

https://doi.org[10.1186/s12887-018-1140-9.

Siroosbakht S, Aminian AR, Rezakhaniha B. Risk Factors of Early
Breastfeeding Jaundice: How Can Gynecologists and Nurses be
Effective in Reducing It? | Compr Pediatr. 2020;11(3).
https://doi.org[10.5812/compreped.103578.

Aletayeb SM, Dehdashtiyan M, Aminzadeh M, Malekyan A, Jafrasteh S.
Comparison between maternal and neonatal serum vitamin D levels
in term jaundiced and nonjaundiced cases. ] Chin Med Assoc.
2016;79(11):614-7. [PubMed ID: 27633666].
https://doi.org[10.1016/j.jcma.2016.05.008.

Kozgar SAM, Chay P, Munns CE. Screening of vitamin D and calcium
concentrations in neonates of mothers at high risk of vitamin D
deficiency. BMC Pediatr. 2020;20(1):332. [PubMed ID: 32620093].
[PubMed Central ID: PMC7334853]. https://doi.org/10.1186/s12887-020-
02204-8.

Kassai MS, Cafeo FR, Affonso-Kaufman FA, Suano-Souza FI, Sarni ROS.
Vitamin D plasma concentrations in pregnant women and their
preterm newborns. BMC Pregnancy Childbirth. 2018;18(1):412. [PubMed
ID: 30348112]. [PubMed Central ID: PMC6198501].
https://doi.org[10.1186/512884-018-2045-1.

Mohaghegh Z, Abedi P, Dilgouni T, Namvar F, Ruzafza S. The relation
of preeclampsia and serum level of 25-hydroxyvitamin D in mothers
and their neonates: a case control study in Iran. Horm Metab Res.
2015;47(4):284-8. [PubMed ID: 25611206]. https://doi.org[10.1055/s-
0034-1395607.

Saha S. Changes in anthropometric and blood 25-hydroxyvitamin D
measurements in antenatal vitamin supplemented gestational
diabetes mellitus patients: a systematic review and meta-analysis of
randomized controlled trials. ] Turk Ger Gynecol Assoc. 2021;22(3):217-
34. [PubMed ID: 33663196]. [PubMed Central ID: PMC8420744].
https://doi.org[10.4274/jtgga.galenos.2021.2020.0197.

Fernando M, Coster TG, Ellery SJ, Guingand D, Lim S, Harrison CL, et
al. Relationships between Total, Free and Bioavailable Vitamin D and
Vitamin D Binding Protein in Early Pregnancy with Neonatal
Outcomes: A Retrospective Cohort Study. Nutrients. 2020;12(9).
[PubMed ID: 32824958]. [PubMed Central ID: PMC7551024].
https://doi.org/10.3390/nu12092495.

Amouzegar A, Azizi F, Ashrafivand S, Ahi Z, Saleh M, Mohaghegh S, et
al. Prevalence of calcium and vitamin D deficiency and their
association with feto-maternal outcomes in a sample of Iranian
pregnant women. Hum Antibodies. 2020;28(4):305-12. [PubMed ID:
32444536]. https://doi.org/10.3233/HAB-200415.

Saha S. Participant attrition and perinatal outcomes in prenatal
vitamin D-supplemented gestational diabetes mellitus patients in
Asia: A meta-analysis. World ] Methodol. 2022;12(3):164-78. [PubMed ID:
35721245). [PubMed Central ID: PMC9157628].
https://doi.org[10.5662/wjm.v12.i3.164.

J Compr Ped. 2025;16(1): 159311


https://brieflands.com/articles/jcp-159311
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=206080
http://www.ncbi.nlm.nih.gov/pubmed/28179126
https://doi.org/10.1016/j.jsbmb.2017.01.023
http://www.ncbi.nlm.nih.gov/pubmed/32180081
https://www.ncbi.nlm.nih.gov/pmc/PMC7113202
https://doi.org/10.1007/s11154-019-09532-w
https://doi.org/10.5546/aap.2018.eng.e75
https://doi.org/10.5812/ijp-133755
http://www.ncbi.nlm.nih.gov/pubmed/31348529
https://www.ncbi.nlm.nih.gov/pmc/PMC6659840
https://doi.org/10.1002/14651858.CD008873.pub4
http://www.ncbi.nlm.nih.gov/pubmed/29803223
https://www.ncbi.nlm.nih.gov/pmc/PMC5970522
https://doi.org/10.1186/s12887-018-1140-9
https://doi.org/10.5812/compreped.103578
http://www.ncbi.nlm.nih.gov/pubmed/27633666
https://doi.org/10.1016/j.jcma.2016.05.008
http://www.ncbi.nlm.nih.gov/pubmed/32620093
https://www.ncbi.nlm.nih.gov/pmc/PMC7334853
https://doi.org/10.1186/s12887-020-02204-8
https://doi.org/10.1186/s12887-020-02204-8
http://www.ncbi.nlm.nih.gov/pubmed/30348112
https://www.ncbi.nlm.nih.gov/pmc/PMC6198501
https://doi.org/10.1186/s12884-018-2045-1
http://www.ncbi.nlm.nih.gov/pubmed/25611206
https://doi.org/10.1055/s-0034-1395607
https://doi.org/10.1055/s-0034-1395607
http://www.ncbi.nlm.nih.gov/pubmed/33663196
https://www.ncbi.nlm.nih.gov/pmc/PMC8420744
https://doi.org/10.4274/jtgga.galenos.2021.2020.0197
http://www.ncbi.nlm.nih.gov/pubmed/32824958
https://www.ncbi.nlm.nih.gov/pmc/PMC7551024
https://doi.org/10.3390/nu12092495
http://www.ncbi.nlm.nih.gov/pubmed/32444536
https://doi.org/10.3233/HAB-200415
http://www.ncbi.nlm.nih.gov/pubmed/35721245
https://www.ncbi.nlm.nih.gov/pmc/PMC9157628
https://doi.org/10.5662/wjm.v12.i3.164

Rezakhaniha S et al.

Brieflands

16.

17.

18.

19.

Jahanjoo F, Farshbaf-Khalili A, Shakouri SK, Dolatkhah N. Maternal
and Neonatal Metabolic Outcomes of Vitamin D Supplementation in
Gestational Diabetes Mellitus: A Systematic Review and Meta-
Analysis. Ann Nutr Metab. 2018;73(2):145-59. [PubMed ID: 30173219].
https://doi.org[10.1159/000491643.

Saha S. The risk of morbidities in newborns of antenatal vitamin D
supplemented gestational diabetes mellitus patients. Int | Health Sci
(Qassim). 2020;14(5):3-17. [PubMed ID: 32952500]. [PubMed Central
ID: PMC7475207].

Wu Z. Vitamin D supplementation in neonates. BMJ Qual Improv Rep.
2014;3(1). [PubMed ID: 26733062]. [PubMed Central ID: PMC4645901].
https://doi.org/10.1136/bmjquality.u203171.w1436.

Bhat JA, Sheikh SA, Ara R. Correlation of 25-hydroxy vitamin D level

with neonatal hyperbilirubinemia in term healthy newborn: A
prospective hospital-based observation study. Int | Pediatr Adolesc

] Compr Ped. 2025;16(1): €159311

20.

21

22,

Med. 2021;8(1):5-9. [PubMed ID: 33718570]. [PubMed Central ID:
PMC7922835]. https://doi.org/10.1016/j.ijpam.2019.10.001.

Elsary AY, Elgameel AA, Mohammed WS, Zaki OM, Taha SA. Neonatal
hypocalcemia and its relation to vitamin D and calcium
supplementation. Saudi Med ]. 2018;39(3):247-53. [PubMed ID:
29543302]. [PubMed Central ID: PMC5893913].
https://doi.org[10.15537/smj.2018.3.21679.

Huang |, Zhao Q, Li ], Meng ], Li S, Yan W, et al. Correlation between
neonatal hyperbilirubinemia and vitamin D levels: A meta-analysis.
PLoS One. 2021;16(5). €0251584. [PubMed ID: 34043645]. [PubMed
Central ID: PMC8158937]. https://doi.org(10.1371/journal.pone.0251584.

Siroosbakht S, Rezakhaniha B. A Survey of Pediatricians’ Views and
Practices Regarding Parents’ Request for Prescribing Antibiotics: A
Qualitative Study. Archives of Pediatric Infectious Diseases. 2019;7(3).
https://doi.org/10.5812/pedinfect.91217.


https://brieflands.com/articles/jcp-159311
http://www.ncbi.nlm.nih.gov/pubmed/30173219
https://doi.org/10.1159/000491643
http://www.ncbi.nlm.nih.gov/pubmed/32952500
https://www.ncbi.nlm.nih.gov/pmc/PMC7475207
http://www.ncbi.nlm.nih.gov/pubmed/26733062
https://www.ncbi.nlm.nih.gov/pmc/PMC4645901
https://doi.org/10.1136/bmjquality.u203171.w1436
http://www.ncbi.nlm.nih.gov/pubmed/33718570
https://www.ncbi.nlm.nih.gov/pmc/PMC7922835
https://doi.org/10.1016/j.ijpam.2019.10.001
http://www.ncbi.nlm.nih.gov/pubmed/33718570
https://www.ncbi.nlm.nih.gov/pmc/PMC7922835
https://doi.org/10.1016/j.ijpam.2019.10.001
http://www.ncbi.nlm.nih.gov/pubmed/29543302
https://www.ncbi.nlm.nih.gov/pmc/PMC5893913
https://doi.org/10.15537/smj.2018.3.21679
http://www.ncbi.nlm.nih.gov/pubmed/34043645
https://www.ncbi.nlm.nih.gov/pmc/PMC8158937
https://doi.org/10.1371/journal.pone.0251584
https://doi.org/10.5812/pedinfect.91217

